It was reported by Luther' some time ago that for the egg of Salmo both embryonic and extra-emt'ryonic sectors of the blastoderm accomplished considerable differentiation after transplantation at early gastrula stages to the yolk-sac epithelium of older trout fry. At later gastrula stages the capacity for differentiation became reduced in varying degrees, especially in the grafts of extra-embryonic sectors. This fact, together with results from other experiments,2 I led Luther to postulate for the trout blastoderm the existence of a physiological gradient field, the potency for differentiation in any particular sector being related to the state of activity (Aktivitatszustand) of its constituent cells, which varies according to the age and position of the sector.
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In contrast, portions of Fundulus germ-ring taken from positions 900 or 180°from the embryonic axis of gastrulae of varying ages failed to differentiate when isolated on the yolk-sac epithelium of gastrulae the same age as the donors, though they differentiated when implanted within embryonic regions; no difference in behavior was detected between grafts taken from the 900 and the 1800 positions, and none between grafts taken from gastrulae of different ages (Oppenheimer4). For Fundulus, therefore, at least under the conditions of the particular experiment performed, Luther's interpretations were not confirmed.
The experiments on Fundulus, however, were not strictly comparable to those on the trout, since they involved only germ-ring rather than the larger portions of the blastoderm transplanted by Luther. It has not been clear, therefore, whether the discrepancies in result between the two sets of experiments were caused by differences in the biological material per se or by differences in the experimental method. Accordingly, the experiments on Fundulus have now been supplemented by a small number of transplantations involving larger parts of the blastoderm, more closely comparable to the sectors used by Luther for his grafts. In the experimental series described in this communication, the development of sixths and quarters of the Fundulus blastoderm has been studied, and such fragments from embryonic and extra-embryonic regions have been implanted either into embryonic or extra-embryonic areas of host gastrulae. The results obtained from implantation of extra-embryonic fragments into extra-embryonic regions were dissimilar both to the earlier results on Fundulus and to those on Salmo.
ZOOLOGY: J. M. OPPENHEIMER
The operations forming the basis of the present report were performed by grafting techniques already described4 and were carried out under aseptic precautions. The grafts consisted either of approximate sixths (Figure 1 (A)) or quarters ( Fig. 1 (B) ) of gastrulae of stage 12 to 12+ and were implanted into hosts of stage 12 to 13. The number of successful cases was too low to allow distinction between the behavior of quarters and sixths. A total of 48 grafts was made, of which 37 were studied histologically in section; only the latter will be discussed here.
The grafts may be considered in four groups. Six of the grafts containing half of the embryonic shield became situated within the embryo of the host and these differentiated embryonic structures. Eight of the grafts from extra-embryonic areas became located within the host embryo; seven of these formed embryonic structures, only one remaining undifferentiated. Six grafts containing shield material developed on the yolk-sac epithelium at some distance from the host embryo; three of these differentiated embryonic structures, the other three failed to do so. These results, which Scheme of operations. The blastoderm as seen from the animal pole of the egg consists of a central pavement-epithelium, the extraembryonic membrane (EEM), surrounded by a ring of thicker tissue which at the embryonic pole is the embryonic shield (ES) and elsewhere the germ ring (GR). The broken lines represent the planes along which the blastoderm was divided. The fragments at the embryonic pole each contain one lateral half of the shield, the extra embryonic fragments include only germ-ring and extra-embryonic membrane are on the whole compatible with those previously reported for Fundulus, demonstrate that grafts from extra-embryonic regions are under some conditions capable of undergoing histogenesis, and that the yolk-sac epithelium is able to support differentiation.
Principal interest, however, centers on the seventeen grafts in which embryonic fragments were isolated on the yolk-sac epithelium at some distance from the host. Like the isolated germ-ring grafts described previously, twelve of these developed but failed to differentiate embryonic structures or tissues. Some of them remained as solid masses of cells, others became vesicular; a number of them contained erythrocytes or chromatophores, a characteristic already described for otherwise nondifferentiating grafts of Fundulus germ-ring.
The five remaining grafts, all of which represented extra-embryonic sixths of the blastoderm, successfully completed some histogenesis. Two small grafts, fixed at stage 31, were each constituted solely of a mass of central nervous tissue containing both cell bodies and nerve fibers. A third graft, which formed a small vesicle external to the host's yolk-sac epithelium was hollow through most of its extent, containing only a small core of erythryocytes and melanophores; at one extremity it differentiated a clearly recognizable pectoral fin. This organ was distinctly retarded in development, resembling much more closely a stage 26 fin than the stage 31 counterpart in the host. In the two remaining cases, the differentiation of the grafts was more highly complex. One was fixed at stage 18 to 19, too early to recognize all tissues, but nervous system, chorda, somites, and gut were clearly differentiated. In the other, fixed at stage 21 to 22, there were present, in addition to these four axial structures, a contractile heart as large as that of the host and three otic vesicles. In neither of these latter two cases did the differentiated tissues exhibit the topographical relationships characteristic of either normal or induced embryos.
It is remarkable that differentiation is obtained under any conditions from extra-embryonic grafts containing only germ-ring and extra-embryonic membrane, in view of carbon-marking experiments recently performed5 suggesting that neither the 900 or the 180°germ-ring in Fundulus contributes directly to the formation of the embryo. In the earlier germ-ring isolates on the yolk-sac epithelium only 1 out of 39 cases differentiated (retarded gut), so that the differentiation here in 5 out of 17 cases reflects a higher potency for differentiation in the larger fragments. The differentiation of three of the Fundulus fragments, however, was far more circumscribed than that in the trout, where the differentiating cases in a great majority of cases exhibited a complex variety of axial structures similar to that shown by only two cases in the present series.
The small number of successful cases in the present series and the lack of uniformity in their differentiation permits no analysis of the factors controlling the direction of differentiation in these isolates, but the data are sufficient to confirm the earlier surmise that the differences reported between Fundulus and Salmo reside within the biological material itself rather than in the method of its handling, and as yet no evidence is available demonstrating the existence of a physiological gradient field in Fundulus.
Summary.-The development of extra-embryonic sixths and quarters of the Fundulus gastrula has been studied after their implantation to the yolk-sac epithelium of host gastrulae. Twelve out of 17 such grafts developed but failed to differentiate. Of the remaining five, two differentiated only nervous tissue, another differentiated pectoral fin, a fourth, nervous system, chorda, somites, and gut; in the fifth these four axial tissues were accompanied by a contractile heart and three otic vesicles. These results differ from those of former experiments on Fundulus4 in which only 1 out of 39 grafts of germ-ring differentiated after transplantation to the yolk-sac epithelium, and also from those of earlier experiments on Salmol where sixths and quarters of the blastoderm in a great majority of cases consistently differentiated a great variety of tissues. The interpretation is therefore confirmed that differences in the former results on Fundulus and Salmo are based on differences in the biological material rather than in the method of operation, and the existence of a physiological gradient field comparable to that postulated for the trout has not been demonstrated for Fundulus.
